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Abstract
An analogue study was conducted to test the clinical
efficacy of covert reinforcement (Cautela, 1970) and
to assess the role of behavioral .rehearsal in covert
reinforcement.

A secondary purpose was to determine the

effects of image clarity, subject anxiety level and rate
of extra session imagery on the therapeutic effect of
covert reinforcement.

Forty introductory psychology

students who scored above 8 on Rotter's (1966) I-E scale
were seen for four, fifteen minute sessions over a two
week period.

Subjects were divided into five groups&

a covert reinforcement group, an overt reinforcement
group, a behavioral rehearsal group, an activity
control group and a no treatment control group,

Subjects

were assessed on Rotter's I-E scale before treatment,
after treatment, and at a two week follow up.

The

covert reinforcement and overt reinforcement groups
read outloud statements implying internal and external
locus of control and were reinforced after reading
statements implying internal locus of control.

The

behavioral rehearsal group read outloud statements
which implied internal locus of control and neutral
statements.

They were instructed to say, "Yes, it

would be nice to be that way" after internal statements.
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The activity control group read outloud statements which
implied internal and external locus of control with no
consequence for reading either

type of statement.

The

no treatment control was tested at the same times as
the above groups but had no contact with the experimenter
during the two week treatment phase.
A two-way analysis of variance with repeated
measures on one factor showed that all groups changed
significantly from pre-treatment to pos·t-treatment, and
from pre-treatment to

fol~ow-up

(p(. 05).

There was no

significant interaction or differential change between
the five groups at anytime during the experiment,(p).OS).
Covert reinforcement was not supported as a therapeutic
procedure.

Behavioral rehearsal resulted in data which

lend support to the efficacy of this treatment method.
Anxiety level and rate of extra session imagery appear
related to outcome when using covert reinforcement, with
high anxious subjects and subjects who report high rate$
of extra session imagery being less responsive to covert
reinforcement.

Image clarity was not supported as an

indicator of responsiveness to covert reinforcement as
subjects who reported clear imagery showed change in the
opposite direction on the I-E scale.
future research were made.

Suggestions for
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The Use of Covert Reinforcement
in the Modification of
External Locus of Control

The field of covert conditioning therapies is a
relatively new area of behavioral treatment.

In a

1966 paper Joseph Cautela introduced a therapeutic
technique which he labeled covert sensitization.
Essentially the procedure is a punishment procedure in
which both the behavior to be punished and the punishing
stimulus are covert (imagined by the client).

The in-

crease in the use of covert stimuli in behavior therapy
has been stimulated by the view that private events
are subject to the same contingencies as overt motor
behavior.

Skinner (1953) argues;

We need not suppose that events which take place
within an organism's skin have special properties
for that reason.

A private event may be distinguished

by it's limited accessibility but not, so far as
we know, by-any special structure of nature. (p. 257)
Also, Skinner (1969) argues of covert events;
It would be a mistake to refuse to consider them

as data just because a second observer cannot
feel or see them, at least without the help of
instruments. (p. 242)
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Mahoney {1974) states;
From birth to death only a very small percentage of
a persons behaviors are publically observable.
Our lives are predominantly composed of private
responses to private environments-ranging from
monologues in the shower to senile reveries.
With the growing acceptance of cognitive behavioral
research, we may expect to see progressively more
promising developments toward understanding the
processes and parameters of our private environs
••• the pursuit of controlled scientific inquiry
in this area is not only empirically justified but
ethically prescribed. (p. 1)
Following from the notion that covert or private
events are subject to the same contingencies as overt
behavior, several other therapeutic techniques involving
covert imagery have been introduced.

These techniques

include; covert extinction {Cautela, 1971), covert
modeling (Kazdin,. 1974), covert negative reinforcement
{Cautela, 1970) and covert reinforcement (Cautela, 1970).
Mahoney

~1974)

argues that empirical support of a

majority of the covert conditioning therapies is lacking.
Mahoney goes on to argue that only covert modeling and
covert sensitization have shown consistent positive
effects.

Mahoney also argues that research with
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clinically relevant dependent measures is needed in
the area of covert conditioning.

It is the express

purpose of this experiment to provide a methodologically
sound test of the effectiveness of covert reinforcement
(Cautela, 1970).

The dependent measure selected for

study is Locus of Control (Rotter, 1966), which has been
shown to be a clinically relevant measure.
Cautela (1970) introduced the technique of covert
reinforcement.

He ar,gued that stimuli which act as

representatives of external stimuli can be functionally
equivalent to external stimuli.

Thus, it should be

possible for representatives of external stimuli
(covert images) to serve functionally equivalent roles
as their overt counterparts in behavior modification
procedures.

Cautela (1970) chose the term covert rein-

forcement because both the response and the reinforcing
consequence are presented in the imagination and the
ultimate goal of the procedure is to increase response
probability.
The procedure of covert reinforcement involves
three steps.

First, an effective reinforcer must be

selected for each

indi~idual.

Second the subject is

taught to generate a vivid image of the selected reinforcer.

Third, the subject is taught to imagine the

desired response and the experimenter (therapist) cues
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the subject (client) to imagine the reinforcing scene
contingent upon a clear image of the desired response.
Manno and Marston (1972) and Kostka and Galassi (1974)
have argued in favor of covert reinforcement because of
its

ease of administration compared to other procedures,

most notably systematic desensitization.

It would seem

that covert reinforcement bypasses the cost and inconvenience of overt reinforcement.

Consideration of

the apparent advantages of covert reinforcement must
be tempered by Mahoney•s (1974) conclusion on its

not

yet supported efficacy.
The concept of locus of control was introduced
by Rotter (1966).

Locus of control refers to the degree

to which an individual believes that reinforcements
are contingent upon one's own behavior.

Internal

control refers to individuals who believe that

~ein

forcements are contingent upon their own behavior.

Ex-

ternal control refers to individuals who believe that
reinforcements are not under their control but

rather

under the control of powerful others, luck, chance,
fate, etc. (Joe, 1971).

Locus of control was selected

as a dependent measure because of its

relationship

to several relevant behaviors encountered by clinicians.
As mentioned earlier in this paper covert reinforcement was introduced by Cautela (1970) in a

p~per

concerned
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mainly with presenting the rationale .for the procedure,
specifying the actual procedure and presenting anecdotal
support of the procedure.

All of the rationale and much

of the support for the procedure is drawn from experiments
employing operant conditioning and then arguing for
a continuity between overt and covert behavior.

While

there is some data to support the continuity assumption,
Mahoney (1974) cautions that empirical support of the
assumption is still preliminary and should be used with
caution.

A review of the data base for covert rein-

forcement will clarify it's empirical standing.
In his 1970 paper, Cautela suggested the following
procedural steps,

First, is the selection of several

possible reinforcers.

Cautela suggested this because

the subject may have difficulty obtaining a clear
image of one or more of the reinforcers, as well as the
possibility of alternating reinforcers to prevent
satiation.

Cautela suggested use of the Reinforcement

Survey Schedule (Cautela & Kastenbaum, 1967) for selection
of :reinforcers.

The Reinforcement Survey Schedule con-

sists of items from which the individual may select
such things as eating ice cream, drinking alcoholic
beverages, looking at
etc.

beautif~l

scenery, playing tennis,

The next step is teaching the subject to imagine

the reinforcing scene.

Cautela used the following
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instructions with a subject who had chosen swimming as
a reinforcers
In a minute I am going to ask you to try and
relax and close your eyes.
a scene to you.

Then I will describe

When you can imagine the scene

as clearly as possible, raise your right index
finger.

I will then say the word •reinforcement•.

As soon as I say the word •reinforcement• try to
imagine the reinforcing scene we praticed before the one about you swimming on a hot day, feeling
the refreshing water, and feeling wonderful.

As

soon as the reinforcing scene is clear, raise your
right index finger.
structions?

Do you understand the in-

Remember to try to imagine every-

thing as vividly as possible, as if you were really
there.

Allright, now close your eyes and try to

relax.
The following excerpt described the treatment of a male
homosexual using covert reinforcements
I want you to imagine that you are home in the
kitchen and you say to yourself, 'I think I'll
call Jane for a date•.

When you have that scene

clearly, raise your finger.

(As soon as he raises

his finger to signal clear imagery, the experimenter
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says, 'Reinforcement•.)

••• you walk toward the

phone and you start dialing.
when this is clear.
answers.

Raise your finger

('Reinforcement•)

Jane

You say, 'Hello', and ask her if she is

free Saturday-night and tell her you would like
to take her out.
clear.

Raise your finger when this is

('Reinforcement')

This procedure is similar to two other techniques used
in behavior modification, systematic desensitization
and covert modeling.

All of these techniques employ

visual imagery of the desired response.

Thus, it becomes

necessary to assess the role of the imagined reinforcer
in covert reinforcement.
Cautela (1970a) cites one empirical study that
tested covert reinforcement.

Cautela, Steffen, and Wish

(1969) had subjects view slides of circles and each
subject was asked to estimate the diameter of the circles,
Five groups were usedi group one was covertly reinforced
for over or underestimation (each subject was reinforced
tor estimates in only one direction).
given no feedback.

Group two was

Group three was given noncontingent

covert reinforcement.

Group four was exposed only to the

word reinforcement for over or under estimations.

Group

five was asked to imagine neutral scenes contingent upon
over or under estimations.

Their statistical analysis
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showed the covert reinforcement groups differed
significantly from every other group in the study.
These data were presented as preliminary support of
covert reinforcement.

Since no methodology was reported.

evaluation of these data are difficult,
knowledged the shortcomings

Cautela ac-

of his position and stated

that the purpose of his paper was to generate research
testing the efficacy of the procedure.
Two early tests of the clinical efficacy of covert
reinforcement dealt with the modification of attitudes.
Cautela and Wisocki (1969) indicated that attitudes
toward the elderly could be modified by covert positive
images of elderly persons.

Since no consequence for the

imagery was employed in this early study, the authors
suggested the use of one in further studies.
Cautela, Walsh, and Wish (1971) undertook this
suggestion by assessing the effect of covert reinforcement
on the attitudes of college students toward the mentally
retarded.

The authors employed two groups, a covert

reinforcement group and a treatment control group.
Both groups were instructed to imagine a scene of a
mentally retarded person,

The covert reinforcement

group was instructed to imagine a reinforcing scene
contingent upon the scene of the retarded person.

A

t-test showed the covert reinforcement group showed
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a significant increase in scores from pre-treatment to
post-treatment while the change of scores for the control
group was not significant.

However, there appear to

be several weaknesses with the study.

First, subjects

received only a few trials of the imagery in the laboratory.
The subjects were instructed to practice the image twice
daily at home for three weeks.

The authors report

a low rate of home practice but they state no difference
in rate existed between the two groups.

A second problem

is the authors provided two practice images with the
control group and six practice images with the covert
reinforcement group in the laboratory before releasing
the subjects for homework treatment.

The authors made

no attempt to measure spontaneous imagery of retarded
individuals outside of the "homework" sessions.

Also,

no mention was made of whether the images of the retarded individual was standardized.

It may be possible

that the covert reinforcement group may have had a more
positive image of the retarded individual in comparison
to the control group.

This is important since the data

of Cautela and Wisocki (1969) showed that the type of
image (negative or positive) may influence attitude
change.

Krop, Calhoon, and Verrier (1971) studied the effect
of covert reinforcement on the modification of the self

Covert Reinforcement
12

concepts of emotionally disturbed children.

The study

used three groups; a covert reinforcement group, an
overt reinforcement group and a no treatment control.
The study took place on two successive days.

The

first day consisted of obtaining baseline scores on
a Tennessee Department of Mental Health self concept
scale.

Twenty-four hours after the initial administration

of the self concept scale a second administration was
given.

During the second administration the covert

reinforcement group was covertly reinforced for positive
concept answers on the scale, overt reinforcement subjects
were reinforced with candy and tokens for positive .
self concept statements, and the control group received
the scale with no intervention by the experimenters.
A third administration of the self concept scale immediately followed the second administration and change
from first administration to third administration was
used as the dependent measure.

Mean changes in self

concept scores for the three groups were as follows;
covert reinforcement +5.0, overt reinforcement +2.5,
and control group +O.J.

The only significant difference

was between the covert reinforcement group and the control group.

They state this difference was maintained

at a two week follow-up.
There appears to be a methodological difficulty with
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the study presented by Krop, Calhoon and Verrier (1971).
They used identical items in the conditioning and the
assessment trials.

Thus, it is possible that individual

responses were reinforced rather than an actual change
in attitude.

Use of different items during the assessment

and conditioning trials would have controlled for this
factor.
Daniels (1976a) reports on the use of covert reinforcement, in the modification of attitudes toward
physically disabled persons.

Daniels used three groups,

a covert reinforcement group, a hypnosis group, and
a waiting control group.

He reported that all groups

significantly changed attitude scores in a positive
direction from pre-treatment to post-treatment but there
were no differences between the groups.

Daniels also

reported generalization of positive attitude changes toward the mentally ill even though this was not treated
directly.

This paper is very brief, only one page, and

the details of the experiment are omitted so assessment
of methodological adequacy is impossible.

The

differential efficacy of covert reinforcement is
questioned due to equal behavior changes in a no treatment group and the covert reinforcement group.
Wisocki (1973) studied the effect of covert reinforcement in the reduction of test anxiety.

This study

Covert Reinforcement
14
employed group and automated (tape recorded) treatment
instructions.

A covert reinforcement group and a

waiting control group were employed.

The treatment

group was presented with scenes consisting of going
to the exam, feeling calm during the exam, and doing
well on the exam.

Wisocki concludes that covert rein-

forcement resulted in a significant reduction in a
self reported anxiety scale.

At a six wee1c follow-up

thirteen of eighteen subjects ln the treatment group
reported feeling more relaxed, eight reported improvement
in grades, seven reported increased self confidence
and a more positive attitude toward school with no·
improvement in grades.
There appear to be several methodological difficulties
with Wisocki's study.

There was no control group for

attentional factors, the only control was a waiting
control.

Also, the control group was not measured

at follow-up so spontaneous changes due to passage of
time cannot be assessed.

Third, the follow-up measure

was not related to the dependant measure employed in
the study making direct comparison impossible.

Fourth,

the follow-up was conducted after final exams resulting
in possible errors in subject·s recollection of anxiety
states which had occured two weeks previous.

Fifth,

and the major criticism of this study is the procedure
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used by Wisocki employed covert behavioral rehearsal.
No control group was included which was exposed only to
imagery of the successful testing situations without
the covert reinforcement.

It may have been that the

skills training of behavioral rehearsal may have been
responsible for the effect.
Guidry and Randolph (1974) replicated Wisocki (1973)
but they added a placebo control and follow-up data on
the same measures that were used as dependent measures.
The placebo control group imagined the testing situations
without the reinforcing consequence.

Guidry and Randolph

employed three dependent measures; The Suinn Test Anxiety
Behavior Scale (Suinn, 1969), the Test Anxiety Questionnaire
(Mandler & Cowan, 19.58), and the State-Trait Anxiety
Inventory (Spielberger, Gorsuch & Lushene, 1970).

The

authors report significant differences between the covert
reinforcement group and the no treatment group on all
three measures at both post-treatment and follow-up.
The Guidry and Randolph (1974) study appears well
controlled with the inclusion of the placebo control and
the same dependent measure at follow-up.
notable factor, however.

There is one

Even though the placebo control

failed to reach a significant difference from the no
treatment control on all three measures, there were
differences between these groups.

Th~

authors report
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this difference was in "many cases just short of
significance".

Again, it appears the role of covert

behavioral rehearsal is an important contributing factor
in covert reinforcement.
Marshall, Boutilier and Minnes (1974) treated fortyeight undergraduate females for rodent phobia.

They

used a systematic desensitization group, a covert
positive reinforcement group, a non-contingent covert
positive reinforcement group, a covert negative reinforcement group, a placebo control (discussion of fears)
and a no treatment control.

Two dependent measures were

behavioral avoidance and reported subjective anxiety.
Statistical analysis revealed no significant differences
on either measure.

Visual inspection of two figures

plotting mean scores for all groups at pre-treatment and
post-treatment on both measures show that systematic
desensitization and covert reinforcement both caused
decreases in the dependent measures which were different
from the other two groups but similar to each other.
Again, it appears that reinforcement is not a
necessary ingredient for behavior change but it is
difficult to assess the key element in their study.
Marshall, Boutilier and Mines report change equal to the
covert reinforcement group in a group using systematic
desensitization,

It is difficult to assess the role of
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covert pratice in the desensitization group since they
were instructed to relax in conjunction with the approach
behavior.

It is unfortunate that the authors did not

include a group which only imagined the approach of the
rodent without covert reinforcement or the relaxation
associated with systematic desensitization.

Mahoney (1974)

reports that recent data have shown that relaxation is
not a necessary component in desensitization.

This

would support the notion of behavioral rehearsal.being
the key element in both covert reinforcement and
systematic desensitization.
Hurley (1976) reports a study designed to test the
role of the reinforcing stimulus in treatment outcome
in covert reinforcement.

Hurley treated snake phobics

and used three dependent measures; behavioral avoidance,
fear survey schedule and a rating of subjective live
fear.

The four groups used in the experiment were

a covert reinforcement group, covert reinforcement where
temporal contiguity between response and reinforcement
was prevented, a covert exposure group which imagined
neutral scenes as eonsequences, and an attention control
which used covert reinforcement of proper responses in
anxiety producing situations other than snake phobias.
Analysis of all three measures showed significant
difference between the .control group and all three
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treatment groups and no significant difference between
any of the treatment groups.
Again it is apparant that covert rehearsal is a.
key ingredient in covert reinforcement,

But it cannot

be argued conclusively from the data of Hurley because
she failed to include a group which was exposed to
behavioral rehearsal only,
Blanchard and Draper (197.3) report a study in which
the role of the covert reinforcer is questioned.

They

omit the covert reinforcer in a single subject case study
during a

1~

hour withdrawal phase.

approach behavior was noted.

No reduction in

However, in a single subject

case study it is difficult to isolate the effect of this
omission because the subject had been previously exposed
to the covert reinforcement contingency.
Ladouceur (1974) also questioned the role of the
covert reinforcer.

He presented the covert reinforcer

prior to the imagined approach behavior and found performance equal to· a group exposed to standard covert
reinforcement.

Ladouceur concludes that operant learning

principles cannot account for covert reinforcement since
presenting the reinforcer prior to the desired response
is as effective as presenting it following the desired
response.

It is difficult to assess the role of the

reinforcer in Ladouceur•s study because a group which

Covert Reinforcement

19
merely imagined the desired response .was not inciuded.
An important variable influencing treatment outcome
is vividness of imagery.

Wisocki (1973) reported that

image vividness correlated .significantly with decrease
in test anxiety.

Wisocki does not report how she

measured image vividness.
Tondo and Cautela (1974) employed image vividness as
an independent variable,

An image survey schedule was

developed by the authors to determine subjects who had
high imagery potential and low imagery potential.

Subjects

from both the high and low imagery groups were assigned
to

~ither

group.

a covert reinforcement group or a control

The task was circle size estimation.

The authors

reported that high imagery experimental subjects• scores
changed significantly more than high imagery control and
low imagery experimental.
While the data of Tonda and Cautela support the
notion of the importance of vividness of imagery the
support of covert·reinforcement as a procedure is minimal.
This cannot be criticized since it was not the authors'
purpose to support covert reinforcement but rather to
investigate the role of imagery in covert reinforcement.
Epstein and Peterson (1973) employed covert reinforcement in the modification of verbal operants.
Subjects were asked to generate 50 numbers between zero
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and one hundred.

One half were reinf.orced covertly

for numbers ending in the digits 7 through 10, and punished
covertly for numbers ending in the digits 1 through
Another group had the contingency reversed.

J.

The authors

report significant increases over baseline of reinforced
digits and significant reduction of punished digits.
A problem with Epstein and Peterson's study is that the
contingency was not removed after being presented.
Steffen (1977) reports an analogue study of covert
reinforcement in increasing rates of plural nouns.

It

is difficult to assess the clinical efficacy of covert
reinforcement using this study because of use of verbal
operants as a dependent measure.

The change.of rate

of plural nouns is hardly a relevant clinical measure.
Altamura and Chitwood (1974) and Flannery (1972)
report single subject case histories in the treatment of
gagging and agoraphobia.

The assessment of the effect

of covert reinforcement in both of these studies is
difficult because in both cases covert reinforcement
was used in conjunction with other behavioral procedures.
Flannery used

both covert reinforcement and covert

modeling while Altamura and Chitwood used covert reinforcement, systematic desensitization and thought
stopping.
There are several methodological conclusions which
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the present author draws from a look at the literature
on covert reinforcement.

First, the role of behavioral

practice needs to be assessed.

The present study assessed

behavioral practice (rehearsal) by including a group which
was exposed to behavioral practice alone with no
reinforcement contingency in effect.
The present study is similar to Krop, Calhoon and
Verrier (1971) in that behavioral change was measured by
a paper and pencil measure.

To prevent reinforcement

of particular responses the present atudy used statements
in the conditioning trials which were different from the
statements on the Locus of Control Scale.
Wisocki (1973) and Tondo and Cautela (1974) report
that image vividness may be an important variable in
covert reinforcement.

Wisocki reports this casually

with no empirical support and Tondo and Cautela used
differences between subjects in imagery as an independent
measure.

The present study assessed the role of imagery

by having subjects rate the vividness of imagery at
the end of each conditioning session.
A noted problem with the cautela, Walsh and Wish
(1971) study is that covert images outside of the
conditioning session may have been a factor.

The

present study measured this influence by assessing the
number of times subjects thought of the imagery used
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as a reinforcer outside of the experimental session.
Only a few of the reviewed studies reported assessment
of long term behavioral change.

Mahoney (1974) and

Azrin (1977) argue that assessment of clinical procedures
should include data on long term change since this is
the ultimate goal of intervention.

The present study

included a follow-up at two weeks to measure long term
change.
Azrin (1977) points out that research in clinical
areas should include a comparison with a proven effective
procedure and a no treatment control.

These two procedures

allow for assessment of effectiveness of the experimental
condition compared to an established treatment and
assessment of the non-specific effects of the passage
of time.

Such procedures were included in the present

experiment.
Zeiler (1977) has pointed out that often reporting
of group data blurs the true characteristics of the data.
He concluded that for adequate evaluation of research
individual data must be included.

In addition to in-

ferential statistics the present study reported individual
data.
Daniels (1976b) stated, though he has no data to
support the notion, that highly anxious subjects might
be more responsive to covert reinforcement.

The present
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study tested this by administration of the trait portion
of the State-Trait Anxiety Inventory (Spielburger,
Gorsuch & Lushene, 1970).
Mahoney (1974) has pointed out the need for research
on covert reinforcement using clinically relevant dependent measures.

This experiment used change in ex-

ternal locus of control as a dependent measure.

Joe (1971)

in a review of the literature on locus of control concludes that locus of control is related to several
personality features.

He concludes that externals in

contrast to internals are more anxious, aggressive,
dogmatic, less trustful, more suspicious of others, lacking
in self confidence, lacking in insight, have low needs
for social approval, and have a greater tendency to
use sensitizing modes of defense.

Seligman (1974,1975)

suggests that depression may be the result of an individuals perception that there is a noncontingent
relationship between one•s own behavior and the consequence
of that behavior.

Seligman cites his work on learned

helplessness in support of this argument.

A view that

there is a non-contingent relation between one's behavior
and the consequence of that behavior is essentially identical
to a view of external locus of control.

The present

author, therefore, argues that external locus of control
has some functional relation to behaviors that have
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relevance to the clinical practitioner.
Two important reasons locus of control has been
selected are worth stating.

Rotter (1G66) and Joe (1971)

both report test-retest reliability scores of
on the I-E scale.

.BJ and .75.

This indicates changes in scores will most

probably be due to treatment effect and not random variability.

Second, Eisenman (1972) reports that subjects

scores on the I-E scale were changed as a function of
participating in experiments whera succesful experiences
were obtained.

This suggests that locus of control is

a dimension which may be manipulated by external experience.

The present study sought to test whether in-

ternal experience can change this clinically relevent
dimension of personality.
In recapitulation then, the present study proposed
to answer the following research questions in the covert
reinforcement paradigm.

First, is covert reinforcement

powerful enough to produce behavioral change in a clinically
relevant dependent variable?

Second, if behavioral

change occurs.is it due to covert reinforcement or is it
due to behavioral rehearsal?

Third, if behavioral change

occurs does image clarity influence the magnitude of
change?

Fourth and finally, does one's level of anxiety

influence one's susceptibility to covert conditioning
and behavioral rehearsal?
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Method
Subjects
Forty-nine persons selected from introductory
psychology classes at the University of Richmond were
used as subjects,

Twenty-four males and twenty-five

females ranging in age from 18 to 22 years were selected
based on scoring above the mean on Rotter's (1966) Locus
of Control Scale.

All subjects were freshmen or sophomores

in college, and they received research participa+.ion
credit as required for all students in introductory
psychology at the University of Richmond.

Every group ex-

cept the no treatment control group were paid four dollars
for completion of the experiment.

Three subjects failed

to keep their appointments for the first experimental
session.

The remaining forty-six persons were assigned

at random to the five conditions.

Six persons dropped

out during the course of the experiment.

(Two persons

from the behavioral rehearsal group, two persons from the
covert reinforcement group, one person from the activity
control group, and one person from the no treatment
control group dropped out.)

This resulted in eight

subjects in each of the five conditions.

All subjects

were treated in accordance with American Psychological
Association ethical standards.

During the first session

Covert Reinforcement

26
each subject was informed of the tasks that were expected
of them and a release form was signed by each subject.
(See Appendix G for a copy of the release form.)
Apparatus
A Kodak Carousel slide projector with an automatic
timer was used to project typed statements on a screen.
Thirty statements were typed on paper and photographed
on slide film,

Ten of the statements implied internal

locus of control, ten of the statements implied external
locus of control, and ten of the statements were neutral.
(See Appendix E for a listing of the statements.)

A

table lamp with a 15-watt red light bulb was used as
a signal for reinforcement.

Each subject completed

a Locus of Control Scale (Rotter, 1966), a Reinforcement
Survey Schedule (Cautela & Kastenbaum, 1966), and the
trait portion of the State-Trait Anxiety Inventory
(Spielberger, Gorsuch and Lushene, 1970).

An imagery

survey questionnaire developed by the present author was
used with the covert reinforcement group (See Appendix F').
Procedure
Each perspective subject completed an I-E scale
in their class.

Forty-nine subjects were selected based

on the criterion that their score fell above the mean
of 8 reported by Rotter (1966).

The subjects were then

assigned at random to one of the five experimental
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conditions.

The .five groups were; 1) covert reinforcement,

2) overt reinforcement, J) attention control, 4) behavioral
rehearsal, 5) no treatment control.
the four treatment conditions was

Each subject in
seen for five fifteen

minute sessions over a two week period and at a two
week follow-up.

The no treatment control subjects were

seen once at the end of the treatment period and at the
two week follow-up.

The procedure for each group was as

followsc
Covert Reinforcement.

Session one began with the

experimenter telling the subject, "I will need to see
you four more times during the next two weeks for this
experiment.
be paid

$~.oo

If you keep all four appointments you will
at the end of the last session".

If the

subject agreed to participate the Reinforcement Survey
Schedule was administered, and a release form was signed.
The subject was asked to write a short narrative about
the item selected as number one from the Reinforcement
Survey Schedule.

The experimenter then told the

subject, "You have selected

(event from

and written a short story about it.

R.s.s.)

What I want you

to do is relax and think about the story you have
written.

Can you visualize this clearly?

Now, when-

ever this light comes on (the red light was turned on)
I want you to relax and think about

(event from

R.s.s.)

•"
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This was practiced three times.

If the subject could

visualize the scene clearly then session one was terminated.
If the subject had difficulty with imagery then a switch
·was made to the second choice item from the Reinforcement
Survey Schedule.

(This did not occur as all subjects

reported clear imagery with their number one choices.)
Sessions 2 through 4 began with the subject being asked
to practice the image twice in ·conjunction with the
stimulus light.

The subject was then told, "I am going

to show you some slides with statements printed on them.
I want you to read these statements out loud.
to think about

(event from R.S.S.)

red light comes on."

Remember

whenever the

The experimenter then showed the

slides at a rate of one every 45 seconds.

The slide

was on the screen for 15 seconds and the screen was empty
for JO seconds.

The stimulus light was turned on after

each statement dealing with internal locus of control.
After each session the subject was asked to fill out a
survey on image clarity.

Session 5 was the same as

sessions 2 through'4 except the I-E scale was repeated.at
the conclusion.

At the follow-up session only the I-E

scale was filled out.
Overt Reinforcement.
the subject

wa~

At the begining of session one

told, "I will need to see you four more

times during the· next two weeks for this experiment.
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Each day you participate you will be paid $1.00 during
the session",

If the subject agreed to participate the

release form was signed and the subject was told, "I
will have you read a series of statements out loud which
I will project on a screen,

Each time this light comes

on (red light ·was turned on) you will be paid 10¢.
there any questions?"

Are

If' there were no questions time

was filled in by having the subject complete a Reinforcement
Survey Schedule, so that the session lasted approximately
15 minutes,

In sessions 2 through 4 the subject was

told, "I am going to show you some slides with statements printed on them.
out loud,

I want you to read the statements

Remember whenever this. light comes on you

will be paid 10¢".

The subject was then shown the same

twenty slides as the covert reinforcement group at
the rate of one every 45 seconds.

Again, the slide was

on the screen for 15 seconds followed by JO seconds of
a blank screen.

The light was turned on after each

slide dealing with internal locus of control.

Session

5 was the same as sessions 2 through 4 except the I-E
scale was repeated at the conclusion of the session,
At follow-up only the I-E scale was repeated.
Activity Control.

At the begining of session one the

subjects were told, "I will need to see you four more
times during the next two weeks for this experiment.
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If you keep all four appointments you will be paid

$4.oo at the end of the last session".
agreed to participate the
the subject was told,
on the screen.

~elease

If the subject

form was signed and

"I will project a series of slides

I want you to read the statements printed

on each slide out loud.

Are there any questions?''

If

not the subject completed a Reinforcement Survey Schedule
so that the session length was approximately 15 minutes.
Sessions 2 through 4 began with the subject being told,
"I will project a series of statements on the screen.
I want you to read each statement out loud.
any questions?"

Are there

This group was shown the same twenty

slides as the covert reinforcement and the overt reinforcement groups.

Following each statement dealing

with internal locus of control the red stimulus light
was turned on, but there was no reinforcement for this
group.

Session 5 was identical to sessions 2 through

4 except the locus of control scale was
at the conclusion of the session.

readministered

At the follow-up

session only the locus of control scale was administered.
Behavioral Rehearsal.

At the begining of session

on.e each subject was told, "I will need to see you four
more times during the next two weeks for this experiment.
If you keep all four appointments you will be paid $4.oo
at the end of the last session".

If the subject agreed
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topar.ticipate the release form was s.igned and the subject
was told, "I will project a series of slides on the
screen.

I want you to read the statements printed on

each slide out loud.

Are there any questions?"

If

there were no questions the subject completed a
Reinforcement Survey Schedule so that the session length
was approximately 15 minutes.

At the begining of sessions

2 through 4 the subject was told, "I will project a series
of statements on the screen.

I want you to read each

statement out loud, and read it with assertiveness.

When-

ever this red light comes on (red light was turned on)
I want you to say, out loud, 'Yes, it would be nice to be
that way.'

Are there any questions?"

The subject was

shown twenty statements ten of which implied internal
locus of control and ten of which were neutral.

The red

stimulus light was turned on after the statements which
implied internal locus of control.

The slides were

shown at the same rate as the other three groups.

Session

5 was identical to sessions 2 through 4 except the I-E
scale was repeated at the end of the session.

At the

follow-up session only the I-E scale was repeated.
No-Treatment Control.

The eight subjects in the no-

treatment control group had appointments set up at the
end of the two week experimental period.

No contact was

made with these subjects during the two week period.
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The I-E scale was administered at the conclusion of
the two week treatment session and again at follow-up.
This group was not paid for their participation, but
they did receive research participation credit,
Results
Table 1 lists the means and standard deviations
on the I-E scale for each of the five groups at pretreatment, post-treatment and follow-up.

Table 1 shows

that the mean scores of all groups were lower at posttreatment and follow-up when compared to pre-treatment.
The overt reinforcement and behavioral rehearsal groups
showed mean decreases greater than three points at
post-treatment and at follow-up.

Table 1 also shows

that in four groups the within group variability increased at post-treatment and follow-up.

The behavioral

rehearsal group was the only group in which the·within
group variability remained relatively stable from pretreatment to post-treatment and follow-up.

Insert Table 1 about here

Figure 1 shows the mean locus of control scores
for all five groups at pre-treatment, post-treatment
and follow-up.

Again, it is noted all groups showed

decreases in mean scores at post-treatment and follow-
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up.

Insert Figure 1 about here

A two-way analysis of variance with repeated
measures on one factor was calculated for the five
groups at pre-treatment, post-treatment and follow-up.
In testing for homogeneity of variance, a significant
Fmax was obtained, Fmax(5,70)=J.64, p<.05.

Hays (1973)

argues;
••• a test for homogeneity of variance before the
analysis of variance has rather limited practical
utility, and modern opinion holds that the analysis
of variance can and should be carried on without
a preliminary test of variances ••• (p. 484)
The analysis of variance was carried out and the results
are shown in Table 2.

The trials by conditions inter-

action was not significant, F(8,70)=0.851, p}.05.

A

main effect on the conditions factor was also not significant, F(4,J5)=0.485, p).05.

A main effect on the

trials factor was statistically significant F(2,70)=9.786,
p(. 05.

A Newman-Keuls test showed that the means of

pre•treatment and post-treatment were significantly
different (p<.05), and the means of the pre-treatment and
follow-up were significantly different (p(.05),
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The difference between the post-treatment mean and the
follow-up mean were not statistically significant
(p).05),

Table .3 summarizes the Newman-Keuls analysis.

Insert Tables 2 and .3 about here

Appendix A lists each individual subject's I-E
scores at pre-treatment,

post~treatment

and follow-up.

From Appendix A it is shown that six of eight or 75~~
of the subjects in the overt reinforcement group had
changes toward being more internal from pre-treatment
to post-treatment and follow-up.

In the behavioral re-

hearsal group eight of eight or 100% of the subjects
scores changed toward being more internal.

In the covert

reinforcement group five of eight or 62% had changes toward
being more internal.

In the activity control group four

of eight or 50% of the subjects

~hanged

toward a more

internal score.

In the no treatment control group five

of eight or 62%

of the subjects showed scores which

changed toward internality during the experiment.
A post-hoc one-way analysis of variance was calculated within each condition to determine if differences
existed at pre-treatment, post-treatment and follow.up.

Tables 4 through 8 list the results of these analyses.

The only group whic.h showed a statistically significant

Covert Reinforcement

35
difference was the behavioral rehearsal group, F(2,14)=
8, 84, p(. 05,

Newma.n-Keuls analysis shows a significant

difference between pre-treatment and post-treatment (p(,05)
and pre-treatment and follow-up (p<.05).

The Newman-

Keuls test showed the difference between post-treatment
and follow-up was not statistically significant. (p).05).
The one-way analysis in the covert reinforcement group
showed the means of pre-treatment, post-treatment and
follow-up were not significantly different, F(2,14)= 2.69
p),05.

The difference in the means in the overt rein-

forcement group were also not significantly different,
F(2,14)=2.69 p).05.

In the no-treatment control the

means were also not significantly different, F(2,14)=2.5J
p),05,

The means in the activity control group were also

not significantly different, F(2,14)=0.J8, p).05,

Insert Tables 4,5,6,7, and 8
about here

A post-hoc analysis of variance was calculated on
high anxiety and low anxiety subject's I-E scale scores
at pre-treatment, post-treatment and follow-up.

The

subjects who scored above a J6 (N=22) on the trait
portion of the State-Trait Anxiety Inventory (Spielburger,
et.al., 1970) were placed in the high anxiety group.

Covert Reinforcement
)6

Those scoring below a J6 (N=18) were placed in the low
anxiety group.

The anxiety level by trials interaction

was statistically significant F(2,76)=8,20, p<.05.
A Newman-Keuls test was then calculated within each
anxiety level.

In the high anxiety condition the pre-

treatment mean was significantly different from the posttreatment and follow-up means (p(. 0.5).

The post-

treatment and follow-up means were not significantly
different (p).05).

In the low anxiety condition the

mean at pre-treatment was significantly different from
the post-treatment and follow-up means (p(, 05),

The

means at post-treatment and follow-up were not significantly different (p),05).

Tables 9 and 10 show

the results of this analysis.

Figure 2 shows the means

of the high and low anxiety conditions at pre-treatment,
post-treatment and follow-up.

Low anxiety subjects

showed a decrease at both post-treatment and follow-up
while high anxiety subjects showed a decrease at posttreatment and an increase at follow-up over the posttreatment mean.

Insert Tables 9 and 10 and
Figure 2 about here
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Figure 3 shows the mean scores at pre-treatment,
post-treatment and follow-up of high and low anxious
subjects in the covert reinforcement and behavioral rehearsal groups.

In the behavioral rehearsal group both

the high (N=S) and the low (N=J) anxiety subjects
showed decreases of approximately three points at posttreatment and essentially no further reduction at followup.

In the covert reinforcement group the high anxiety

group (N=4) showed no

r~duction

of mean score at post-

treatment and reduced by one point at follow-up.

The

covert reinforcement group which was low anxious (N=4)
reduced their mean I-E score by one point at post-treatment
and two points from post-treatment to follow-up.

Appendix

B lists raw data on anxiety scale scores for each of
the subjects in the five groups.

Insert Figure 3 about here

An analysis of the effectiveness of covert reinforcement with high and low imagery subjects
posed originally in this experiment.

wa~

pro-

All subjects

rated image clarity at approximately the same level
making this analysis impossible.

All subjects rated

their imagery as either "average" or "clearu.

Appendix

D lists the raw data of each subject in the covert
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reinforcement group on the imagery scale.
Figure 4 shows the relationship between amount of
out of session (extra-session) practice of the covert
reinforcing image and the I-E scale scores at pretreatment, post-treatment and follow-up.

This figure

shows the persons who reported low practice (N=6) showed
decreased scores at post-treatment and follow-up, while
the subjects who reported more practice (N=2) showed
increased scores at post-treatment and follow-up.
Appendix C lists the individual data on reported rate
of practice outside of the experimental session of
the reinforcing image,

Insert Figure 4 about here
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Discussion
The present experimenter expected a significant
subjects by treatments interaction.

This would have

fi.ndicated that the mean scores from each group changed
differentially from pre-treatment to post-treatment and
follow-up.
significant,

This interaction was not statistically
The only statistically significant differ-

ence was the the change in all groups from pre-treatment
to post-treatment, and from pre-treatment to follow-up.
Thus, according to the analysis of variance all groups
were not different at any of the three measures taken
during the experiment.
The clinical efficacy of covert reinforcement is
not supported by the present data.

In the covert rein-

forcement group the difference in mean scores at pretreatment and post-treatment was -0.88 on the I-E scale.
At pre-treatment and follow-up the difference in mean
scores was -2.5.

The mean of the covert reinforcement

group was not statistically different from the other
four groups at anytime during the experiment, this included a group which did not receive treatment.

Also,

post-hoc analysis of variance within the covert reinforcement group showed the means at pre-treatment. posttreatment and follow-up were not significantly
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different from one another (see Table 5).

The in-

dividual data in Appendix A shows that five of eight
subjects or 62% of the subjects in the covert reinforcement group showed changes toward internality
during the experiment.

Three subjects showed changes

toward externality and one of the subjects who showed
changes toward internality only changed by one point
at post-treatment and showed the same score at pretreatment and follow-up.

The same percentage of subjects

in the no•treatment control gronp showed changes toward
internality.

The above results were obtained with

subjects who stated on a questiormaire that their covert
image was at least "average".

(See Appendix F for

a copy of the imagery survey used.)

Three subjects

rated their overall image as "average" and five subjects
rated their overall image as "clear".

Thus, essentially

only one half of the subjects in the covert reinforcement group showed changes toward internality which can
be considered clinically relevant.

The other half

either did not change or changed in the opposite direction.
Though the trials by conditions interaction did not
reach statistical significance two interesting
phenomena may be noted from the individual data presented
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in Appendix A and the intra-group variability presented
in Table 1.

First, the data from individual subjects

in Appendix A shows that in the behavioral rehearsal
group and the overt reinforcement group a higher percentage of subjects showed changes toward internality.
In the behavioral rehearsal group 100% of the subjects
showed I-E scale changes toward internality, and in
the overt reinforcement group 75% of the subjects
showed changes toward internality,

Thus, in terms of

percentage of subjects within each group who changed
toward internality these two treatment methods were
superior compared to covert reinforcement which had
62% of the subjects changing toward internality.

The

two control groups had 50% change toward internality in
the activity control and 62% change toward internality
in the no treatment control.
Second, in Table 1 the standard deviations of the
covert reinforcement, overt reinforcement, behavioral
rehearsal, activity control, and no treatment control
groups are listed,

It can be noted that the standard

deviations of the covert reinforcement, overt reinforcement, activity control, and the no treatment
control groups increased at post-treatment and followup when compared to the standard deviation at pretreatment.

The intra-group variability of the behavioral
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rehearsal group changed only slightly at post-treatment
and follow-up.

At the same time the mean score of the

group was reduced.

This indicates the behavioral re-

hearsal group showed within group changes which were
more consistent from pre-treatment to post-treatment and
follow-up.
i~

If future research replicates this finding

may indicate behavioral rehearsal has a more con-

sistent and predictable effect on behavior change than
does covert reinforcement,
The finding of only slight changes in within
group variability, 100% of the subjects changing
toward internality and a significant difference between
pre-treatment and post-treatment and pre-treatment and
follow-up means on the post-hoc analysis of variance,
suggests that behavioral rehearsal demonstrates clinical
efficacy in the modification of external locus of control.
Furthur research is indicated to detennine the parameters
involved and the clinical applications of behavioral
rehearsal,
Figure 2 shows that high anxious subjects showed
a greater decrease in I-E scale scores at post-treatment
but their mean score increased at follow-up.

The low

anxious subjects showed steady decreases at posttreatment and follow-up.

This may suggest that high

anxious subjects are more reactive to changes in their

~overt
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environment and researchers may expect their I-E
scale scores to change over time in either direction
more than subjects who were low anxious.
Figure J shows the mean scores at pre-treatment,
post-treatment and follow-up for low and high anxiety
subjects in the behavioral rehearsal and covert reinforcement groups.

What can be seen from this figure

is that high anxious subjects are less responsive to
covert reinforcement.

Their mean score changed only

one point at follow-up and less than a point at posttreatment.

The low anxiety subjects in the covert

reinforcement group changed from a mean score of 11.5
at pre-treatment to 10.25 at post-treatment and
at follow-up.

8.oo

The level of anxiety does not appear to

have influenced the efficacy or behavioral rehearsal
since the lines for both anxiety conditions are essentially
parallel.

It appears that further research is needed

with covert reinforcement using anxiety level as an independent measure.
A post-hoc analysis of I-E scale scores as a function
of image clarity was proposed.

All subjects rated their

overall imagery as "average" or "clear".

This did not

allow for a low imagery group and this analysis was not
done.
Appendix D gives the raw data of subjects responses
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to a scale measuring clarity of covert image.

Only

two subjects (subjects 1 and 2) rated their covert
image as unclear and this occured at only one session
for each subject.

So, overall, subjects reported

no difficulty in obtaining a clear image of their
selected reinforcer yet very little effect was noted in
the covert

~einforcement

group.

fhis is contrary to

the data of Wisocki (1973) and Tondo and Cautela (1974)
who report that image clarity was related to behavioral
change.

It might be argued that subjects in the covert

reinforcement group spent more effort on obtaining a
clear image of the reinforcing stimulus and did not
concentrate on the content of the sentence on the preceding slide.

Only one subject in the covert reinforce-

ment group (subject 2) reported being aware of a relationship between slide content and the cue for reinforcement.
This might be measured in future research by testing for
slide content at the conclusion of each session.
Subjects in the covert reinforcement group were
asked to report the rate of occurance outside of the
experiment of the reinforcing covert image.

High

practice subjects (N=2) reported image rates of more
than seven times between sessions.

Low practice subjects

(N=6) reported image rates of between one and six times
between sessions.

As was noted in Figure 4 the mean
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score of the high practice subjects increased by four
points at post-treatment and by one half a point at
follow-up,

The mean scores of the low practice subjects

declined by five points at post-treatment and six points
at follow-up.

Cautela (1970) has argued that covert

reinforcement should demonstrate the same parameters as
its overt counterparts,

The result shown in Figure 4

may be the result of satiation.

Whaley and Mallott (1971)

state that satiation is the process of decreasing the
effectiveness of reinforcement with repeated presentation
(p.J06).

It may be that through repeated exposure to the

covert reinforcing stimulus the stimulus becomes less
effective as a reinforcer.

Further research with more

subjects is needed to determine if a high rate of extra
session imagery is a deterant to covert reinforcement
since the present experiment had only two subjects in
the group which reported high rates of imagery.
Another possible explanation of the results obtained in the present experiment is regression toward
the mean.

Rotter (1966) reports a mean score of eight

on the I-E scale for college freshmen.

The present

author tested eighty-two subjects and obtained a mean
score of eleven on the I-E scale.

Since all groups

except the activity control group had initial mean scores
of approximately thirteen, the results at post-treatment
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and follow-up could be the result of regression
toward the mean.

Hays (1973) argues that regression

toward the mean is a notion based on probability theory
that our best guess about any quantity is one that lies
closer to the mean tban

thA

actual predicted value.

The present results may be the result of regression toward the mean since the initial mean scores were extreme and our best guess (based on probability theory)
of the post-treatment and follow-up scores would be
scores closer to the mean.
It would seem there are several areas in which
future research is needed.

First, further tests of

the clinical efficacy of behavioral rehearsal is needed.
The present study indicated this treatment method was
the only method employed which consistP.ntly resulted
in the desired outcome, reduction in external locus of
control.

As stated earlier Mahoney (1974) states that

recent evidence indicates relaxation is not a necessary
element in systematic desentization, which also lends
credence to the possible therapeutic effects of behavioral
rehearsal.

Further research is needed on the parameters

of behavioral rehearsal arid the specific applications of
behavioral rehearsal.
Second, it appears that even though the covert
reinforcement

group did not show consistent changes
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toward internali ty in the present stun.y two potentially
important variables were noted.

Figure

J showed that

high anxious subjects were less responsive to covert
reinforcement than were low anxious subjects.

Also,

Figure 4 showed that subjects who had a higher rate of
imagery of the reinforcing event outside of the
experimental session were less responsive to covert
reinforcement than individuals who had a low rate of
out of session imagery.

As these differences appear

large in the present experiment future research should
explore these parameters by using them as independent
variables.
The present study found subjects in the covert
reinforcement group changed in a direction opposite of
the predicted direction even though all subjects rated
imagery as clear.

This is contrary to the data of

Wisocki (1973) and Tondo and Cautela (1974).

It

appears that clear imagery is not a sufficient indicator
of potential success with covert reinforcement.

It

appears that further research on image clarity is indicated.

Also, it may be that an adequate measure of

image clarity is needed.

All investigators to date have

used scales developed by themselves, which may not be
adequate.
If regression toward the mean is a factor in this
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experiment future research may employ subjects whose
scores fall on both sides of the mean,

Then if there is

regression toward the mean it would occur in both
directions, and not result in only decreases in scores.
Even subjects who score below the mean could show change
toward being more internal lending support to any
therapeutic procedure

bein~

tested.

In summary, covert reinforcement as a therapeutic
procedure was not supported,

Two variables possibly

affecting treatment outcome when employing covert
reinforcement were pointed out, these were anxiety level
and rate of reinforcing imagery outside of the session.
Apparantly image clarity is not a sufficient indicator
of successful treatment outcome when using covert
reinforcement.

Some support exists for the use of

behavioral rehearsal as a therapeutic technique.

Covert Reinforcement
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Table 1
Mean and Standard Deviations
at Pre-treatment, Post-treatment and Follow-up.

Pre

Post

Follow-Up

Mean

12.88

12.00

10,J8

s.o.

2.76

5,07

4.97

Mean

13.25

8,25

9,63

S. D.

2.28

4.89

7.J4

Mean

13.75

10.50

10.2')

s.o.

2.16

}, 12

2.11

Mean

11.12

10,00

10.00

s.o.

1.76

5,31

5.38

Mean

13.87

12.J7

11.75

S. D.

J.14

5.15

4.76
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Overt Reinforcement

Behavioral Rehearsal

Activity Control

No-Treatment Control
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Table 2
Analysis of Variance
Treatment Conditions

by

Pre-treatment, Post-treatment, and Follow-up

Source

df

Total

119

MS

F

Conditions

39
4

22.89

o.48

Error

35

47.25

Within Subjects

80

Between Subjects

Trials

2

81.36

9.79*

Trials X Conditions

8

7.08

o.85

70

8.31

Error

*

p(. 05
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Table J
Newman-Keuls on Trials Main Effect

Means of I-E scores of

Pre

Post

Follow-up

12.725

10.475

10.275

all subjects

--~~~~•significantly

different (p(.05)

~nvert
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Table 4
One-way Analysis with repeated measures
Behavioral Rehearsal Group

Source

df

MS

F

2

30 • .50

8.84*

14

J,U.5

Between Subjects

7

Within Subjects

16

Between Conditions
Error

*p<. 0.5
Newman-Keuls Analysis

Group Mean

Pre

Post

Follow-Up

13.75

10.5

10.21)

--~~~~'significantly

different (p(.0.5)
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rable 5
One~way

Analysis with repeated measures

Covert Reinforcement Group
Source

df

Between Subjects

7

Within Subjects

16

Between Conditions
Error

*

p(.

05

MS

2

12,87

14

4. 78

F

2.69
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Table 6
One·-way Analysis with repeated measures
Overt Reinforcement Group
Source

df

Between Subjects
Within Subjects
Between Conditions
Error

*

p(. 05

MS

F

7

16
2

53.37

14

19.85

2.69
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Table 7
One-way Analysis with repeated measures
No-treatment Control
Source

df

Between Subjects
Within Subjects
Between Conditions
Error

*

p{. 05

MS

F

7

16
2

9.54

14

J.78

2.53
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Table 8
One-way Analysis with repeated measures
Activity Control

Source

df

Between Subjects

7

Within Subjects

16

Between Conditions
Error

*

p(. 05

MS

2

3.37

14

9.71

F

0.38
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Table 9
Analysis of Variance
Anxiety Data

Source
Total

df

MS

F

119

Between Subjects
Conditions

J9
1

J.82

Error

38

42.09

Within Subjects

80

0.09

Trials

2

58.63

7.J2*

Trials X Conditions

2

6.5.67

8.20*

76

8,01

Error

* p(. 0.5

Covert Reinforcement

Table 10
Newman-Keuls on Anxiety Data
High Anxiety
Group Mean

Pre

Post

Follow-up

1),11

10.28

10,89

Pre

Post

Follow-up

12.43

10,79

on I-E scale

,

Low Anxiety

Group Mean
on I-E scale

I

-----1I Significantly different ( p(. 05)

9,86
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Figure Caption

Figure 1.

Mean I-E scale score for each condition

at pre-treatment, post treatment, and follow-up.
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Figure Caption
Figure 2.

Mean scores of high and low anxious

subject's on the I-E scale at pre-treatment, posttreatment, and follow-up.
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Figure Caption
Figure J,

Mean Scores on the I-E scale of high

and low anxious subjects in the behavioral rehearsal
and covert

groups at pre-treatment, post-

~einforcement

treatment. and follow-up,
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Figure Caption
Figure 4.

Rate of practice outside of session in

the Covert Reinforcement Group and mean I-E scale scores
at pre-treatment, post-treatment, and follow-up.
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Appendix A
Individual Data I-E Scale
Overt Reinforcement Group
Subject

Pre

Post

1

13

5

3

2

17

19

20

3

12

7

4

4

11

2

2

5

13

12

12

6

11

6

22

7

12

9

10

8

17

6

4

Follow-up

Behavioral Rehearsal Group
Subject

Pre

Post

Follow-up

1

13

12

10

2

11

11

9

3

16

8

10

4

15

13

1)

5

15

9

7

6

12

10

9

7

17

16

14

8

11

5

10
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Covert Reinforcement Group
Subject

Pre

Post

Follow-up

1

16

1.5

16

2

10

.5

3

3

10

8

8

4

9

12

8

.5

16

21

18

6

12

7

6

7

15

17

15

8

15

11

9

Activity Control Group
Subject

Pre

Post

1

13

2

3

2

9

4

J

3

10

6

.5

4

12

16

17

5

10

1.5

1.5

6

12

13

13

7

14

16

1.5

8

9

8

9

Follow-up
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No-Treatment Control Group
Pre

Post

Follow-up

1

.16

14

15

2

14

7

9

J

11

7

5

4

13

1.5

15

5

20

22

21

6

10

8

9

7

16

17

12

8

11

9

8

Subject
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Appendix B
Individual Scores on STAIS

Overt Reinforcement

Behavioral Rehearsal

Subject

STA IS

Subject

STA IS

1

27

1

31

2

42

2

so

3
4

41
39

3
4

43

5
6

26

5

50

42

6

43

7

44

7

27

8

40

8

4,5
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Activity Control

Subject

STA IS

Subject

STAIS

1

40

1

39

2

28

2

36

3

43

3

36

4

JO

4

48

5

39

5

42

6

32

6

34

7

.32

7

J4

8

43

8

26
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No-Treatment Control
Subject

STA IS

1

36

2

4J

3

32

4

34

s

45

6

50

7

28

8

37
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Appendix C
Rate of Extra-session Imagery
in the Covert Reinforcement Group
Subject

Session
1

2

2.

4

Avg.

1

1

1

1

1

1

2

1

1

1

1

1

3

2

1

1

1

1

4

4

3

4

1

3

5

4

4

J

2

3

6

2

3

2

2

2

7

2

3

1

1

2

8

1

1

2

2

1

l=One to three extra-session images
2=Four to six extra-session images
J=Seven to nine extra-session images
4=More than nine ex·tra-session images
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Appendix D
Individual Rating of Image Clarity in
the Covert Reinforcement Group

Subject

Session
1

2

3

4

Avg.

1

2

5

5

5

4

2

J

4

2

4

3

J

4

J

J

J

J

4

J

4

4

4

4

5

5

4

4

J

4

6

3

5

4

5

4

7

4

5

4

4

4

8

J

3

J

3

3

1=I could not see it
2=Unclear
J=Average
4=Clear
5=Very Clear,

As if I was really there.
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Appendix E
Internal Statements

1.

I believe everybody can control their own destiny.

2.

I can always do as well as I want to on school
work.

}.

I always decide what I am going to do on
weekends.

4.

Through an understanding of social events an
effective program of social reform is possible.

5.

Everyday I know exactly what I am going to do.

6.

With hard work and persistence I could become
anything I want to become.

7.

If I am a failure at something it is my own
fault.

8,

When I decide I am going to do something I
always do it.

9.

I

rarely or never allow others to make decisions
for me,

10.

If I wanted to become president of the United
Statos I could.
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External Statements
1.

I often don't know what I am going to do and
just let fate run it's course.

2,

On weekends I do whatever other people want me
to do.

J.

The world is really messed up and there is very
little which can change this.

4.

I have little control over whether I am a success
or failure.

5.

It seems everybody's destiny is controlled by
fate alone.

6.

My level of achievement on school work is controlled

by my inherited intelligence.

?.

It is no use in trying to excel because I cannot
control my fate,

8.

I can never do anything I want to do,

9..

People are always telling me what to do.

10.

My life is dull and I cannot chanbe it.
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Neutral Statements
1.

Summer vacation is always fun.

2.

I like to go to movies.

J.

Courses in social science are fun,

4.

Reading books is fun,

5.

I go away alot on weekends.

6.

Sometimes I drive to school,

7.

I often play tennis.

8.

Sunsets are often beautiful.

9.

I often go outdoors.

10,

College professors work hard.
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Appendix F

IMAGERY SURVEY

During this session you were asked to visualize
an image of a story you wrote.

In the spaces below

I want you to rate how clear you feel this image was
during the session we have just completed.

{

1

I coUld not

l Unclear
2
\

3
\
l~
Average
Clear

see it.

\

Very 5Clear. '
As if I was
really there.

While you were between sessions how many times
did you think about the image we have been using here?

112I3 I

1-3

4-6

7-9

4

more than
9

I
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Appendix G
Subject Release Form
I understand that the experiment in which I am

about to participate will involve no pain and will not
be dangerous to me.

The tasks which I am to perform

have been explained to me and I agree to participate
with the understanding that I may withdraw at anytime
during the experiment that I so desire,

Subject
Experimenter

